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versatility “plus” for the critical user. 


NC-183 RECEIVER 


FEATURES ... 


* 0,54 to 31. me. plus 48-56 mc, Frequency Coverage. 

Calibrated Amateur Band Spread for 6, 10-11, 20, 40 and 80 meter 

bands. 

Two R. F. Amplifier Stages for Excellent Sensitivity and Image 

Rejection. 

* Double-Diode Noise Limiter Effective on Both Phone and C. W. 
Reception. 


° 


A Wide Range Crystal Filter with 6 uniform steps of selectivity 
variation. 


* A. V.C. for Both Phone and C. W. Reception. 

S-Meter with Adjustable Sensitivity for Phone and C. W. Reception. 
Stabilized Voltage Regulated Circuits. 

* Accessory Connector Socket. 

* Push-Pull Audio Output Stage. 

* Phonograph or Microphone Input Jack. 

* Loud-Speaker in Matching Cabinet. 


National Co., Inc. 
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NG INSTRUCTIONS 


IMPEIFIED OPERATE 


1. Operating Instructions 


Operating instructions for the NC-183 Receiver are presented here in a non-technical manner 
to enable those persons not. familiar with 9 communications-type Receiver to operate the \C-183 ef- 
ficiently with a minimum of effort. ‘To obtain the meximum in Listening pleasure it is recormended 
that these two pages are thoroughly read before operation of the M-183 is attempted, although no 


damage to the Receiver can result through improper adjustment of controls. Installation instruc 
tions have been intentionally omitted here because it is recommended that an experienced techni - 
cian install the \C-183. However, in the event that. an inexperienced person mist, of necessity, 


install the Tecoiver, adhering to the instructions given in Section 2-3 of this Instruction Manual 
will enable him to do so. 

‘The iflustration on this pave, identifying and Incating Receiver controls, shows the operat- 
ing procedure to follow in the proper sequence. This sane procedure follows with a brief expluna- 
tion of what each control does. The reader should reler to Section 3 of the Instruction Manual if 
more detailed and technica) information is desired. To tune the Broadcast and Short Wave bands 
the operating instructions are as follows: 

]. Set the SEND-RECEIVE switch at RECEIVE. The SEND position of this switch silences 
the Receiver for a period of time after which imediate resumption of reception may be had by set~ 
ting the switch ot RECEJ VE. 

2. Sot the AVC.-MAV.C. switeh at A.V.C. Automatic Volume Control is provided when this 
switch is in the A.V.C. position to compensate for fluctuating volume due to fading. 

3. Set the RADIO-PHONO switch at RADIO. The PHONO position of this switch is used when 
a record ptayer or similar device is connected to the Phono Inpat jack at the rear of the Ke- 
ceiver. 

4. Turn AF. GAIN control to 5. Adjustment of the audio volume is made with this con- 
trol from a minimum at 0 to a maximum at 10. The setting given here is for average volume and 
shanld he adjusted to suit the listener. 

5. Set the TOVE control at 5. A variable selection of tonal output from a bass tone 
at 0 to a tone at 10 in which the highs are predominant is provided by this control. ‘The setting 
recommended here will give a normal tonal output but may be changed for different types of pro- 
grams. 

&. Set the C.¥.0. switch at OFF, This switch 1s used only for the reception of 
signals. 

7. ‘Turn the C.¥.0, control to 0. This control is used only for the reception of code sig- 
nals and does not. effect. receiver performance with the C.¥.0. switch at OFF. 

A. Set the SFLECITVITY switch at OFF. This switch is generally used only when inter- 
ference by other stations is encountered. Its operation is somewhat. complex and is not recommend- 
ed for the inexperienced operator, See Section 3 for detailed instructions, 

a Jurn the PHASING control to 0. The PHASING contro! is used in conjunction with the 
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SELECTIVITY switch. 

10. Turn the LIMIT 
mobile ignition, ete., can be effected by turning on the LINJTEK. [ts action 1s increasing- 
ly effective us the control is turned towards 10. 

1. Turn the PANDSPREAD tuning dial knob to the set mark at JM on the linear scale of 
the BANDSPREAD dial. The BANDSPREAD dial knot and scale should be kept at the above settang 
whe Uke MAIN JUVING dial kneh and scale are used. However, the BANDSPREAD dial may he ro- 
tated to either side of the set mark if fine wining is preferred for Short Wave or Amateur bands, 

-NOTE- 


The operator is now ready to adjust the tuning controls to select the 


H control to OFF. Heduction of interference caused hy static, auto- 


desired station. Let us, for example, suppose that the desired sto- 
tion 1s one on the Broadcast hand at 1,000 ki locyeles. 
12. Set the HAND SHITUI at FE. The BAND SAITO selects the hand of frequencies to he tuned 


and is marked with designating Letters which correspond to the markings at the edyes and ihrongh 


out the dial scales, 

13, Toes the MAIN TUNING dial kuob to set the pointer on the GENERAL. COVERAGE dial at 
1.0 on the B band. Stations on the GENERAL COVERAGE dial scale are selected by means of this 
control. 

14. Turi BF. GATN control to 10, This is a dual-puepose control; when turned from A.C. 
OFF to ON the Feceiver is turned on; when turned from 0 to 1 the sensitivity (ability to re 
ceive weak and distant stations) is progressively increased to a maximuri at 10, 

V5. 0 Adqest the TRIMMER contre] for max volume. After a station has heen toned in, 
adjust this control for best: reception. 

16. S-NIETER, = Maximum deflection of the meter pointer indicates the dial and TRIAMEK con- 
trol setting for aptimun: tuning. 

1%, Shutting off the Receiver. To shut off the heceiver, turn the F.F. GAPS control to 
OFF. This is the only adjustment which completely shuts off the Receiver and the only one whict 
need be rade. 


2. Frequency Coverage 


The GENERAL COVERAGE dial has five scales; four of which are calibrated directly in neg- 
and the other has a linear scale numkered 0 to 200, Ali narkings of the Standard Kroad- 
east Band, E, are bright red for clear identification, The other three scales have red letters 
throughout. their range for band identification plas heavy black underlines locating short-wave 
features marked F, A, and P indicating Foreign, Amateur and Police bands, respectively. The 
BAND SHI'IGH positions are also marked with band letter designations to correspond to the mark- 
ings at the edges and throughout the dial scules. Newspapers and other publications sometines 
give the frequency of stations in kilocycles, and as the dial scales of the MC-183 are calibrated 
in megacycles conversion from kilocycles to megacycles will facilitate location of the station on 
the Receiver dial. This is done by pointang off three places to the left of the decimal onint on 
the kilocycle figure, ive., 1,000. kilecycles becomes 1.0 megacycles. 

The following table Lists each band by its designating letter and the frequency coverage of 
that band. The frequencies are listed in both megacycles and kilocycles. Also listed are the 
frequencies of short-wave features to be found on the various bands. 


seve 


BAND. FREQUENCY COVERAGE: POLIGE INT. B’DCAST AMATEUR: 
Negacycles Kilocycles Megacycles Wegacycles Megacycles 
B 12.0 - 33.0 | 12,000 - 31,000 15.1 - 15.3 14.00 - 
7.7 - 17.9 2.0 - 21 
21.5 - 21.7 160 - 2 
C 4.3 - 12.0 4,300 - 12,000 6.0 - 6.2 - 
9.5 + 9.7 
11.7 - 11.9 
v 16- 4.3 1,600 - 4,300 1.6 - 1.8 3.5 - 4.0 
2.25: = 265 
2.7 - 2.85 
E O.54- 1.6 540 - 1,600 
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SECTION 1. 


I-1, General 
The new NC-183 is a deluxe Radio Re- 
ceiver featuring performance and versatil- 
ity ‘plus’. Two R.F. stages give the NC- 
183 that extra measure of sensitivity and 
image rejection so often needed to insure 
uninterrupted reception. A double-diode 
effective on both phone and 
code reception, 


noise limiter, 
minimizes interference 
caused by external noise pulses. ‘the se- 
lectivity characteristic of the NC-183 is 
adjustable over a wide range from hroad- 
band broadcast. requirements to sharp ama- 
teur single-signal reception. Voltage re- 
gulated high-trequency and beat frequency 
oscillator circuits assures a minimum of 
frequency drift for both phone and code re- 
ception. Other highlights are an acces- 
sory connector socket, a push-pull audio 
output stage and an S-Meter, with a semi- 
permanent. sensitivity adjustment, for sig- 
nal strength readings of both phone and 
code signals. 

The NC-183 provides reception of phone 
and code signals over its entire frequency 
range of 540 kes. to 31 mcs. and 48 to 56 
mes. Calibrated bandspread tuning is fur- 
nished for the main amateur bands i.e., 6, 
10-11, 20, 40 and 80 meters. Separate di- 
rectly-calibrated dial scales with associ- 
ated controls are used for general coverage 
and bandspread tuning. 


1-2, Cireuts 


The NC-183 utilizes 14 tubes, plus a 
voltage regulator and rectifier, in a su- 
perhetrodyne circuit featuring circuit re- 
as two R.F. amplifier 
stages, a separate A.V.C. amplifier, a dou- 


finements such 


ble-diode noise limiter and a push-pull 
audio output stage. 

The circuit employed on ali bands con- 
sists of two stages of radio frequency am- 
plification, a first detector and separate 
stabilized high frequency oscillator, two 
intermediate frequency amplifier stages, a 
diode type second detector, an audio limi- 
ter, a high gain audio stage, a phase in- 
verter and a push-pull audio output stage. 


DESCRIPTION 


The remainder of the Receiver includes 
automatic volume control, beat frequency 
oscillator, voltage regulator and rectifier 
circuits, The crystal filter is connected 
between the first detector and first I.F, 


stages. 


Tube Complement 


The NC-183 is supplied complete with 
tubes which are tested in the Peceiver at 
the time of alignment. 

‘The tubes employed are as follows: 


First R.F. Amplifier -  OSG7 
Second fh. F. same braves - 6807 
First Detector... ay - 6SA7 
HLF. Oscillator. aesekes 1 6S 
First J.F. Amplifier... . -68G7 
Second 1.F. Amplifier...... «6867 
Second Detector-A.V.C. Detector.........6h6 
A.V.C. Amplifier.......c.000, » GACT 


Beat Frequency Osci]lator.. 
Noise Limiter 
First Audio.. 


Phase Inverter..... nes. cece cece ee WIS 
Audio Output (2).. veces 6VEGT/G 
Voltage hegulator. - OD3/VR- 150 
Rectifiers: decided? te acl seen U4G 


1-4, Tuning System 


The main tuning capacitor C-3 and the 
bandspread tuning capacitor C-4 are con- 
nected in parallel on all bands. Separate 
knobs with associated dial scales are used 
to operate these two capacitors to tune the 
frequency range of the Receiver in five 
bands as follows: 


BAND GENERAL COVERAGE BANDSPREAD 
A 48 - 56 Me. 
B 12 - 31 Me. 27 - 30 Me. 

14,0- 14.4 Mc. 
© 3. - 12 Mc. 7.0- 7.3 Me. 

D 1.6 - 4.3 Mc. 3.5- 4.0 Mc. 
E 0.54 - 1.6 Mc. 

As will be noted from the above table 


calibrated bandspread tuning is provided 
for the 6, 10-11, 20, 40 and 80 meter ama- 


teur hands. This tuning system is extreme- 
ly flexible, in that handspread tuning may 
be employed to tune any portion of any band 
ao the 540 kes. to 31 me. 

Band changing is accomplished hy means 


range. 


of a highly efficient bandswitch. 

Tuning of the first R.F. stage on all 
hands can be readily adjusted to compensate 
tor a wide range of antenna loading condi- 
tions by means of the front panel mounted 
antenna compensating capacitor. 


1-5. Neixe Limiter 


A new concept in noise limiter design 
is employed in the NC-183 Peceiver. This 
new limiter could be termed “double ection 
atus'’ and the noise limiting action is 
equally effective whether receiving phone 
or code signals (C.W. oses)] lator On or 
Ost) A threshold front 
panel permits adjustments of the level at 
which limiting action starts. 


control on the 


1-6. Crystal 


The selectivity characteristic of the 
NC-183 is made adjustable hy means of « 
crystal filter. This crystal filter is 
newly designed and incorporates features 
which make it. highly flexible in its ad- 
justments and superior in performance. The 
crystal filter provides uniform selectivity 
variation from the broad off position to 
the sharp number 5 position as well as 
phasing action for the attenuation of in- 
terfering signals. 


1-7. Signal Strength Meter 


An S-Meter for signal strength read- 
ings is associated with the A.V.C. circuit. 
‘The S-Meter scale is calibrated in S units 
from 1 to 9 with approximately 5 db per S 
unit and in dh above S9 from 0 to 40 db. 
An adjustment is provided to enable the op- 
erator to change the above calibration if 
he so desires. For the purpose of compar- 
ing strong signals, which cause the S-Meter 


to read off-scale, with other weaker sig- 
nals the sensitivity of the S-Meter may be 
lowered by retarding the R.F. GAIN con- 
trol, The ‘ho signal” S-Meter reading does 


not require adjustment. 


1-8. Accesnory Connector Socket 


A standard octal socket is mounted on 
the receiver chassis wired 1n a manner to 
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permit connection of various accessories 
such ag a narrow-band F.M. adaptor, crystal 
calibrator, etc. The drawing of the Acces~ 
sory Connector Socket on the Schematic Dia- 
gram shows tke various connec ions made to 
the pins of this socket and the voltages 
It will be noted that B+ and 
filament voltages are made available at 


this socket. 


available. 


Tone Controt 


The tonal output. of the NC-183 heces v- 
er may be varied to suit the listener hy 
the TOME Control. 


trol is helpful when receiving weak signals 


means of Thais con- 


ubrough interference. 


1-10. Adtenna Input 


Antenna input terminals are provided 
at the rear of the Receiver. The input 
circuit is suitable for use with a single 
wire antenna, a balanced feed line or a low 
impedance (70 ohm) concentric transmission 
line. The average input circuit impedance 
is approximately 300 ohms. 


1, Audio Output 


Two audio output circuits are pro- 
vaded: 

(1) The audio output Jeads are 
brought to the 3 prong output socket, at 
the rear of the Beceiver, having both 8 and 
500 ohm termnals and a common ground terin- 
inal. The loud-speaker furnished with the 
NC-183 is fitted with a cable and plug to 
connect to the 8 olim terminal on the output 
socket, the 500 ohm terminal being avail- 
to a 500 ohw Jine. 
Approximately 8 watts of undistorted audio 


able for connection 


output power is available at the output 
socket while the maximum power is 1] watts. 

(2). A beadphone jack is front-pane] 
mounted and is wired so as to silence the 
loud-speaker on the insertion of a phone 
plug. The headphone load impedance is not 
critical allowing a wide range of headphone 
types to be used, If greater audio output 
is desired the headphone jack connectron at 
terminal \o. 2 on the audio output trens- 
former (the 8 ohm tap) may be connected to 


terminal No. 3 (the 500 ohm tap). 
1-12, Phono Input Jack 


A phono input jack is mounted at the 
rear of the Receiver and can be used to 
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connect. auxiliary apparatus, such as a re- 
cord player, to the audio system of the Re- 
ceiver. This input circuit is high imped- 
ance and feeds into the 6SJ7 first audio 
The RADIO-PHONO switch 


on the front panel mist he at the Phono 


amplifier stage.. 


position when the phono input jack is used. 
The AUDTO GAIN and TONE controls are 
operative with this connection, 

Most. record players are terminated in 
a single shielded wire. The phono input 
jack on the NC-183 is the type that accomo- 
dates a phono tip plug and if the record 
player to be used is not fitted with such a 
Vf the 
output circuit of the record player is low 
impedance (less than 100,000 ohms) better 
results will be obtained if a suitable re- 
sistor, with a value as specified for the 
particular record player, is connected 
across the phono tip plug to properly load 
the record player output carcuit. 


plug one can be easily attached. 


I- 


Power Sapply 


The NC-183 Keceiver is designed for 
operation from a 110/120 voit or 220/240 
volt $0/60 cycle power source. The Receiv- 
er is shipped from the factory with the 
power transformer wired for 1J0/120 volt 
operation only. A few simple wiring 
changes in the dual primary circuit of the 
power transformer are necessary to change 


SECTION 2, 


2-1, Arrangement 

The Receiver and loud-speaker may be 
arranged in any desired position although 
it 1s not reconmended that the loud- speaker 
be placed on top of the Receiver as unde- 
sirable “ microphonics” may result. 


2-2. Antenna Recommendations 


The antenna input circuit of the Re- 
ceiver is arranged for operation from ei- 
ther a single-wire antenna, a doublet an- 
tenna or other types having impedances of 
70 ohms The antenna terminal 
strip, 
three terminals, 


or more, 
at the rear of the Receiver, has 
two are for antenna con- 
The 
ground terminal has connected to it a metal 


nections and the other for a ground. 


link which is used to ground one antenna 


the NC-183 for 220/240 volt operation. 
These changes are made directly on the pow- 
er transformer terminal lugs and are as 
follows: 

(a) Remove the 
inals 4 and 6 and between 5 and 7. 

(b) Connect a jumper between termi- 
and 6. A drawing of both possible 
primary circuits is shown on the Schematic 


jumper between term- 


nals 


Diagram. 

Normal power consumption is approxi- 
mately 125 watts. The built-in power unit 
supplies all voltages required by the heat- 
er and & supply circuits--130 mi) Li anperes 
at 280 volts and 5.1 amperes at 6.3 volts, 
respectively. A 2 ampere fuse is connected 
in one side of the A.C. input. line to pro- 
tect the receiver circuits against any 
voltage surges in the power line or short. 
circuits in the Receiver. This fuse is 
mounted in an extractor post at the rear of 
the Receiver and is easily removed for ex- 
amination or replacement. 


1, Loud-Speaker 


The loud-speaker supplied with the NC- 
183 is a 10 inch permanent magnet field 
type and is mounted in a cabinet finished 
to match the Receiver. The loud-speaker 


impedance is 8 ohms and the attached plug 
connects to the 8 ohm Receiver output cir- 
cuit. 


TION 


lead as necessary. With balanced antenna 
systems, such as the doublet type, the 
metal link is not used. With an unbalanced 
system, such as the single-wire antenna, it 
s desirable to ground the unused antenna 
terminal by means of the metal link. For 
an unbalanced system of the concentric 


transmission line type, it is recommended 
that the outside of the concentric line be 
grounded directly to the ground lug below 
the antenna terminal strip. The external 
ground connection to the ground lug below 
the antenna terminal strip should be main- 
tained at all times. 

The most practical antenna for use in 
installations where the Receiver is to be 
used over a wide range of frequencies is 
the single wire type. An antenna length of 
from 50 to 160 feet is recommended. The 


antenna lead-in should be connected to one 
antenna terminal and the metal link used to 
ground the other terminal. 

For best. impedance matching to the an- 
tenna input circuit, an antenna with a 70 
to 300 ohm transmission line is recommend- 
ed. If a doublet type with a 70 to 300 
ohm balanced transmission line is used the 
metal grounding link should not be used. 
For optimum results the antenna should be 
cut to the proper length corresponding to 
the desired operating frequency. See Fig. 
No. 1, It must be remembered that an an- 
tenna installation of this type will have 
maximum efficiency over a narrow band of 
frequencies near the frequency for which 
the antenna was designed and will be most 
useful in installations where the Receiver 
is tuned to one frequency or narrow band of 
frequencies. For other frequencies it 
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would be desirable to connect the two 
transmission line leads together at one an- 
tenna terminal and the metal link used to 
ground the other terminal. The antenna is 
thus utilized as a single wire type. 

In an instaliation where the Receiver 
is to be used as the receiving unit in a 
transmitting station, the most efficient 
operation will usually result from use of 
the transmitting antenna as a recelving an- 
tenna also. This is especially true if the 
transmitting antenna is of the multi-ele- 
ment, directional type as the same antenna 
gain is available for both receiving and 
transmitting: 
For switching the antenna from transmilter 
to receiver, an antenna change-over relay 
with good high-frequency insulation is rec- 
ommended. A second relay for controlling 
the transmitter plate supply and the Re- 


a very desirable condition. 


WALE MAVE IMPEDANCE WATCHED 
ANTENNA, PREFERRED IN INSTALLATIONS. 
USING LONG TRANSMISSION. LINES 


| 


FOUDeD ciPOLe TYPE OF ANTENNA 


Ten 
\# 


Figure No. 1. 


Typical Antenna Installations 
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ceiver B+circuit may be used to achieve 
single-switch control of the station. This 
second relay should be a double pole, sin- 
gle throw type having one normally open 
pair of contacts and one normally closed 
pair of contacts. 


Inatallation Procedure 


After unpacking the Receiver and 
Speaker procede as follows: 

(1) Seat A.C. jumper plug and all 
tubes firmly in their sockets. 

(2) Insert the loud-speaker plug into 
the three pin output socket at the rear of 
the Receiver. 

(3) Connect a good external ground 
to the screw-type lug located at the rear 
of the Receiver below the antenna terminal 
strip. 

(4) Connect the antenna as recommended 
in paragraph 2-2. 

(S) Connect the power cord to a 115 
volt, 50/60 cycle AC source of supply. 

(6) Set controls as recommended in 
Section 3 for reception of signals. 


-NOTE- 


Where the Receiver is located in the 
field of a relatively powerful transmitter, 
it is advisable to provide some means of 
Preventing damage to the Receiver antenna 
coil. If a separate receiving antenna is 
used, a means for disconnecting or ground- 


ing the antenna during transmission periods 
should be provided. 


2-4. Battery Operation 


The NC-183 may be operated in port- 
able or emergency service by connecting 
batteries to the terminals of the power 
socket located at the rear of the Receiver. 
An octal plug, similar to the A.C. jumper 
plug, may be wired and used for intercon- 
nection between batteries and Receiver. 
The battery plug used must be wired in ac- 
cordance with the drawing shown on the 
Schematic Diagram. A 6 volt heater supply 
(storage battery) should be connected to 
terminals 3 and 5 and 135 to 250 volt ‘B” 
supply connected to terminals 4 and 8. The 
recommended ‘B” voltage supply for battery 
economy is between 135 and 180 volts. At 
voltages between 135 and 150 the voltage 
regulator tube will not ignite affecting a 
further battery economy. For stand-by op- 
eration in all cases it is recommended that 
a switch be placed in the battery Bt lead 
for increased battery economy as the "B” 
switch on the Receiver does not open the B 
supply circuit to the H.F. oscillator, 
voltage regulator, and push-pull audio out- 
put tubes. A suggested refinement 1s to 
include a switch in the At lead so that the 
tube heaters may be turned off when the Re- 
ceiver is not in use without the necessity 
of removing the battery plug from the bat- 
tery socket. 


6 
SECTION 2. 


Bl. Controls 

All controls are identified by front 
panel markings for ease of identification. 
The controls are located in a symmetrical 
manner and are arranged for ease of opera- 
tion, 

The five positions of the BAND 
SWITCH are marked with identifying band 
letters plus numerical identification of 
the Amateur hands covered on the BAND- 
SPREAD dial These identifying 
markers correspond to the markers on the 
dial scale escutcheons. The BAND SWITCH 
does not have any limit stops so that band 
changing may be accomplished with a minimum 
of BAND SWITCH turning. 

The GENERAL COVERAGE dial knob op- 
erates the main tuning capacitor and turns 
the main dial scale through a combination 
pinch drive and anti-backlash gear train. 
The main dial has five scales; four of 
which are calibrated directly in frequency, 
the other having a 0-200 linear scale for 
auxiliary logging purposes. The main dial 
escutcheon is marked with frequency limits 
in megacycles and band letter designations 
identifying each scale on the dial. 

The BANPSPREAD tuning dial knob 
operates the bandspread tuning capacitor 


scale. 
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OPERATION 


and tums the bandspread dial scale through 
a combination pinch drive and anti-backlash 
gear train which is similar to that used 
for general coverage tuning. The band- 
spread dial has six scales; five of which 
are calibrated in frequency for the 6, 10- 
11, 20, 40 and 80 meter Amateur bands, the 
other having a 0-200 linear scale for band- 
spread logging on other than the frequency 
calibrated bandspread frequencies. The 
bandspread dial escutcheon is marked with 
identifying band letters and amateur band 
designation for each scale. 

The TRIVMER control operates a 
tuning capacitor which is connected across 
the first R.F. amplifier section of the 
main tuning capacitor. The TRIMMER 
control is used to tune the first R.F. 
plifier stage properly under a wide variety 
of antenna loading conditions. 

The R.F. GAIN control adjusts the 
amplification of the R.F. and 1.¥. ampli- 
fier stages. Clockwise rotation of the 
control (towards 10) increases Receiver 
gain. The A.C. POWER switch is asso- 
ciated with the R.F. GAIN control and 
A.C. power is turned ON as the R.F. 
GAIN control is advanced from A.C. OFF 
to 0 on the scale. 

The A.F. GAIN control adjusts the 


am- 


BANOSPREAD DIAL 
eae 


CWO SWITCH 


cwO CONTROL 


TONE CONTROL 


MAIN TUNING KNOBS 


AF GAIN CONTROL 


PHONE JACK 


SEND-REGEIVE SWITCH 
BAND SWITCH 


ELECTIVITY CONTROL 


_--PHASING CONTROL 


IMITER CONTROL 


BANDSPREAD TUNING 


RF GAIN CONTROL B 
AG SWITCH 


AVC-MVG SWITCH RADIO-PHONO SWITCH 


Figure No. 3. 


Front View of Receiver 
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anount of audio voltage applied to the 
first audio tube. Clockwise rotation of 
the control (towards 10) increases the 
audio output power of the Receiver. The 
A.E, GAIN control is operative when 
an audio signal is applied to the PHONO 
input jack. 

The LIMITER control 
switch the limiter into the circuit and 
also to adjust the threshold at which lim- 
iting action starts. The limiter is turned 
ON as the LIMITER control is advanced 
from OFF to 0 and the threshold is low- 
ered as the control is advanced towards 10. 


is used to 


Any noise peak voltages in excess of this 
adjustable threshold are prevented from 
reaching the audio amplifier. The limiter 
circuit is the double-diode type and is 
equally effective for both phone or code 
reception. 

The TONF control is used to vary 
the frequency characteristic of the audio 
output of the Receiver. Turning this con- 
trol towards 0 op its scale increasingly 
attenuates the higher frequencies. 

The C.W.O. SWITCH and C.W.O. con- 
trol are only used for the reception of 
radiotelegraph code signals. The C.W.0. 
SWITCH is used to turn the C.W. 
cillator ON and the C.W.O. 
used to adjust the pitch of the C.W. note. 
At zero on the C.W.0. scale the C.W. os- 
cillator is tuned to the intermediate fre- 
quency of the Receiver. 

The PHASING and SELECTIVITY con- 
trols adjust the operation of the crystal 
filter. Receiver selectivity is made pro- 
gressively sharper as the SELECTIVITY 
control is turned from OFF towards 5 
on its scale. The PHASING control is 
inoperative with the SELECTIVITY con- 
trol in the OFF position. The PHAS- 
ING control is used to attenuate in- 
terfering signals and is connected in a 
bridge circuit so that the bridge can be 


os- 
control is 


balanced to reject the undesired signal. 
The SEND-RECEIVE switch is used 
to quiet the Receiver during transmission 
periods or other times when it is desirable 
to resume reception immediately (not hav- 
ing to wait for the tubes to warm up). 
The SEND-RECEIVE switch is connected 
See Section 2-4 for use 
of this switch in battery operation. The 
SEND-RECEIVE switch should not be used 


in the B circuit. 
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to silence the Receiver after the comple- 
tion of an operating period. 

External (remote) stand-by control of 
the Receiver may be accomplished by con- 
necting a switch or relay to terminals 1} 
and 4 of the A.C. jumper plug as shown on 
the Schematic Diagram. This is a parallel 
arrangement permitting the SEND-RECEIVE 
switch to remain operative with the exter- 
nal switch or relay in the circuit. 

The A.V.C.-M.V.C. 
adjust the Receiver for either Automatic 
Volume Control or Manual Volume Control op- 
eration, Automatic Volume Control can be 
used for either phone or code reception. 
The A.V.C. time constants have been adjust- 
ed so that receiver gain does not change 
appreciably during average code speed re- 
ception, 

The RADIO-PHONO switch is set at 
the Phono position when it is desired to 
use the audio system of the NC-183 in the 
event a record player or similar apparatus 
is connected to the Phono Input jack. In 
the Phono position all receiver circuits 
but the adio are rendered inoperative; the 
AUDIO GAIN and TONE controls remain 
operative. If it is so destred the record 
player may remain connected to the Receiver 
and normal receiver operation resumed by 
setting the RADIO-PHONO switch at Ra- 
dio. 

The screw-type adjustment at the rear 
of the Receiver is provided to allow the 
operator to adjust the sensitivity of the 
S-Meter. The S-Meter is calibrated at 
National laboratories so that approximately 
50 microvolts equals S-9 and roughly 5,000 
microvolts equals 40 db above S-9. 


switch is used to 


3-2. Phone Reception 
After the equipment is properly in- 
stalled, as outlined inSection 2, it is 


placed in operation for the reception of 
phone signals by adjusting the receiver 
controls as follows: 

1. Set the SEND-RECEIVE at Re- 


ceive. 


2. Set the RADIO-PHONO switch 
at Radio. 

3. Set the A.V.C.-M.V.C. switch at 
A.V.C. 


4. Turn the C.W.0. switch to OFF. 
5. Set the SELECTIVITY control 


6 Set the PHASING control at f. 

7, Set the LIMITER control at OFF. 

8. Advance the B.F. GAIN control 
to a point between 8 and 10. 


9 Set the A.F. GAIN control at 
the point providing the desired audio vol- 
ume. 

10, Adjust the IONE control to 


give the desired audio characteristic. 

The Receiver is now adjusted for the 
reception of phone signals and will tune to 
tha frequency indicated by the tuning dial 
and band switch settings. Set the JRIM- 
MER control S-Meter 
after the desired station has been select- 


for maxiniun reading 
ed, or alternately in the absence of a sig- 
nal the TRIMMER may be set for maximum re- 
ceiver background noise. 

The tuning system in the NC-183 is 
arranged for ease of operation and accuracy 
of calibration. However, it is necessary 
that the proper settings of the GENERAL 
COVERAGE and BANDSPREAD dials be ob- 
served to maintain accuracy of calibration. 
For all general coverage tuning the 
BANDSPRFAD dial must be at the ‘Set" 
mark appearing at approximately 180 on the 
linear scale. For bandspread tuning the 
GFNERAL COVERAGE dial must be set at 
the proper point corresponding to the Ama- 
teur band being tuned. The various “set 
points” are marked directly on the GEN- 
ERAL COVERAGE dial scale and are clear- 
ly indicated by a circular marker contain- 
ing the Amateur band designation. The fol- 
lowing table lists the location of the 
GENERAL COVERAGE dial settings for band- 
spread tuning of the Amateur bands: 


AMATEUR BAND GENERAL COVERAGE DIAL SETTING 


6 198 on linear scale 
10-11 30.0 he. 
20 14.4 Me. 
40 7.3 Me. 
80 4.0 Mec. 


Tuning of the 6 meter band is accom- 
plished by use of the BANDSPREAD dial 
only. 

The BAND SWITCH setting determines 
the band of frequencies which the Feceiver 
will tune at any one time, 

With the A.V.C-¥.V.C. switch set at 
the A.¥.C. position, the P.F. GAIN con- 
trol should be advanced as far as receiving 
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if background 
the R.F 
GAIN control may be retarded to approx- 
imately 6 or 7 to reduce the level of back- 
ground noise. 


conditions permit. However, 


noise proves objectionable, 


The operator must remember 
that automatic volume control action will 
be restricted unless the R.F. GAIN con- 
trol is fully advanced. Audio output 
should be adjusted entirely by means of the 
A.F, GAIN control. 

The A. .-MV.C. switch may be set at 
the M.V.C. position to provide increased 
With such a 
setting the operator must be careful not to 
advance the B.F. GAIN control 
where [.F. or audio amplifier overload 
Such overload is indicated by dis- 
tortion. In general, the A.F. GAIN 
control may be set at a fixed position, 
approximately 5, and the R.F. GAIN con- 
trol used to adjust the audio volume. 

If a signal is weak and partically ob- 
scured by background noise and static, hest 
signal-to-noise ratio will be obtained by 
turning the TONE control toward 0 on its 
scale. The most effective setting must be 
determined by trial as too much attenuation 
of the higher audio frequencies may not 
prove desirable. 

When a signal is accompanied by static 
peaks or noise pulses of high intensity and 
short duration, the best signal-to-noise 
ratio will be obtained by turning the 
LIMITER control ON and advancing it 
as necessary. The optimum setting can only 
be determined by trial as too much limiter 
action may impair the audio quality. 

The selectivity of the Receiver is ad- 
justed by means of the crystal Jilter SF- 
LECTIVITY control. The normal setting 
of the SELECTIVITY control in phone 
reception is at one of the positions af- 
fording broad selectivity. Positions mark- 
ed OFF, 1 or 2 are recommended. Select i- 
vity may be progressively increased by 
turning the SELECTIVITY control to pos- 
itions 3,4 or 5, 
ang selectivity will be the attenuation of 


sensitivity in some cases. 
to @ point 


occurs. 


The evidences of increas- 


the higher frequency audie tones of the 
signal as well as sharper tuning. Increas- 
ing selectivity too much will attenuate 
these higher tones to such an extent that 
phone signals may become unintelligible. 
The PHASING control is part of 
the crystal filter and is used to eliminate 
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or attenuate interfering heterodynes. ‘he 
PHASING control is inoperative with 
the SELECTIVITY control in the OFF pos- 
ition but is operative at all other SE- 
LECTIVITY control settings. The nor- 
mal setting of the PHASING control, 
with the crystal filter ON (SELECTI- 
VITY control at J,2,3,4 or 5), in phone 
reception is at ?) on the scale. If, after 
a signal has been tuned in, an interfering 
signal causes a heterodyne or whistle the 
PHASING control] should be adjusted un- 
til interference is reduced to a minimum. 
The setting of the PHASING contro} which 
provides maxinum attenuation of the hetero- 
dyne will depend ou the pitch of the heter- 
odyne whistle. If the heterodyne is below 
1,000 cycles, the optimum PHASING con- 
trol setting will be near one end of the 
scale or the other, depending upon whether 
the interfering signal has a higher or low- 
er frequency than the desired signal. 


3-3. CW. Reception 


the Receiver is placed in operation 
for the reception of C.W. signals in the 
same manner as that outlined for phone re- 
ception (Section 3-2) except that the C.W. 
O. switch should be set at ON and the 
C.W.0. control set at mid-scale. The C.¥. 
code characters are made audible by the 
heterodyning action of the C.W. oscillator 
with the incoming signal. The frequency of 
the C.W. oseillator can be varied by rota- 
tion of the C.W.0. control. 

The sensitivity of the Receiver should 
be adjusted by means of the R.F. GAIN 
control and the audio volume by means of 
the A.F. GAIN control. 
C.W. characters with slow keying or long 
pauses during keying it may be desirable to 
set the A.V.C,-M.V.C. switch at M.V.C. so 
that the receiver gain does not change dur- 
ing keying pauses. In this case, the A.F. 
GAIN control should be set at a fixed 
position, approximately 5, and the audio 
volume adjusted by means of the B.F. GAIN 
control. Jn either of the above cases care 
should be taken not to advance the R.F. 
GAIN control to a point where I.F. or 
audio amplifier overload occurs. 

The action of the TONE and LIM- 
ITER controls wili be similar to that 
described in Section 3-2. However, 
in C.W. reception it will be possible to 


When receiving 
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advance these controls considerably further 
than is desirable in phone reception since 
any impairing of audio quality is relative- 
ly unimportant. 

Turning the C.W.0. control to either 
side of zero will change the characteristic 
pitch of the receiver background noise thus 
providing a means of adjusting the audio 
beat note to the operator's preference. 
The pitch will hecome higher as the C.¥.0. 
oscillator is detuned from the I. Ff. ampli- 
tier. 

Crystal filter operation for C.¥. re- 
ception is similar to that described for 
phone reception (Section 3-2) with the ex- 
ception that it is possible to utilize max- 
imum selectivity without the loss of audio 
quality experienced in phone reception. 
When maximum selectivity 1s employed, i.e., 
SELECTIVITY control at 5, tuning is very 
critical and care must be taken to assure 
proper tuning. When tuning across the 
carrier of a received signal the audio beat 
note is very sharply peaked at a definite 
audio frequency. The maxiiwm response in- 
dicates the proper dial setting. The pitch 
of the beat note peak may be adjusted by 
use of the C.W.O. control to provide an 
audio tone pleasing to copy. With the Ke- 
ceiver tuned to ‘crystal peak” an interfer- 
ing signal may be attenuated by proper set- 
ting of the PHASING control since this con- 
trol does not appreciably affect the desir- 
ed signal. 

A distinct. advantage in the reception 
of weak C.W. signals through interference 
can be realized by use of the “single-sig- 
nal” properties of the NC-183 Receiver. 
The C.W. oscillator should be detuned until 
the pitch of the receiver background noise 
is roughly 2,000 cycles. Under this condi- 
tion the audio beat note of any C.%. code 
signal will show a broad peak in output at 
approximately 2,000 cycles. This peak is 
easily found by rotating the tuning dial 
slowly through the carrier of a received 
signal. This peak wil] appear on one side 
of ‘zero beat” only and on the other side 
of “zero beat” the 2,000 cycle note will be 
considerably weaker. Tt should be noted 
that depending on the frequency of the in- 
terfering signal better receiving condi- 
tions will be obtained by detuning the C.¥. 
O. on one side of zero rather than on the 
other. The best setting of the C.¥.0. con- 
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trol can only be determined by trial set- 
tings on either side of zero until optimum 
results are obtained. 


3-4, Measurement of Signal Strength 


The S-Meter in the NC-183 Receiver 
furnishes a means for the measurement of 
signal strength of incoming phone or code 
To utilize the S-Meter the fol- 
lowing control ‘settings must be observed: 
R.F. GAIN at 10, A.V.C.-M.V.C. at ALV.C. 
and SELECTIVITY at OFF. The TRIMMER 
control should be adjusted for maximum S- 
Meter reading after a signal has been tuned 
in. All other control settings will not 
affect the S-Meter readings. 


signals. 


SECTION 4. 


4-l. Tube Failures 

The partial or complete failure of a 
vacuum tube in the Receiver may reduce the 
sensitivity, produce intermittent opera- 
tion, or cause the equipment to be com- 
pletely inoperative. If tube failure is 
suspected all tubes should be checked in 
suitable tube testing equipment, or by re- 
placement with tubes of proven quality. 
Care should be taken that any tubes removed 
for checking purposes be returned to their 
original sockets thereby reducing the ne- 
cessity for realignment. 

Tubes of the same type will vary 
slightly in their individual characteris- 
tics and this fact should be borne in mind 
when replacements become necessary. The 
high frequency oscillator and I.F, tubes 
should be chosen with care to select a re- 
placement which most nearly approaches the 
characteristics of the original tube. A 
replacement high frequency oscillator tube 
can be readily checked by noting any change 
in dial calibration, particularly in the 
amateur bandspread bands. Substitution of 
new I.F. amplifier tubes may possibly alter 
overall gain and selectivity characteris- 
tics, Instructions for realignment are 
given in detail in Section 6-2. 


4-2. Cireuit Failures 


All components parts in the NC-183 Re- 
ceiver have been carefully selected to as- 
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In instances where a strong signal 
causes the S-Meter to read off-scale the 
S-Meter sensitivity may be lowered by re- 
tarding the R.F. GAIN control until an 
on-scale reading is obtained, Without dis- 
turbing the setting of the R.F. GAIN 
control the comparative strength of this 
strong signal may be compared with other 
signals. 

The sensitivity of the S-Meter is ad- 
justed as outlined in Section 1-7, to meet 
The S-Meter 
sensitivity adjustment at the rear of the 


average operating conditions. 


Receiver enables the operator to change the 
sensitivity to meet the needs of his om 
particular installation, 


SERVICE AND TEST DATA 


sure an ample factor of safety. Failure 
may occur in individual cases and the most. 
common, excluding tubes, will probably be 
due to breakdown of a capacitor or resis- 
tor, Measurement of voltages in accord- 
ance with Section 4-4 will most likely in- 
dicate where failure has occurred. A by- 
pass capacitor which has failed may cause 
overload of associated resistors. These 
resistors should be checked for any change 
in resistance value. An overloaded or 
shorted resistor will sometimes be evi- 
denced by scorching or discoloration on the 
surface of the resistor. An open capaci- 
tor, often the cause of oscillation or loss 
of sensitivity, may be checked by temporar- 
ily connecting a good capacitor across it. 
Intermittently poor connections can usually 
be located by lightly tapping each part 
with a piece of insulating material. 


A-%, Stage Gain Measurements 


The sensitivity measurements listed 
below are made with the Receiver set up as 
specified in Section 3-2 except that the 
A.V.C.-M.V.C. switch mist be set at M.V.C. 
and the A.F. GAIN control at 10. An 
output meter with an impedance to match the 
Receiver output circuit (8 or 500 ohms} 
should be connected to the output socket in 
place of the loud-speaker. A three-prong 
plug, similar to the loud-speaker plug, can 
be wired for connection of the output meter 
to the Receiver. It is important that the 
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proper output impedance matching be obsery- 
ed, i.e., 8 or 500 ohms depending upon 
which terminals of the output socket are 
used. 

The high output lead of a signal gen- 
erator should be connected through a 0.001 
capacitor to the pin of the tube as speci- 
fied in the following table and the ground 
lead connected to the receiver chassis. 
The signal generator should be adjusted to 
deliver a test signal of 455 Ke. plus or 
minus 2 Ke, either modulated or unmodu- 
fated. 

The BAND SWITCH must be set at 
the mid-position between the A and E bands. 

With 1 watt output at the audio output 
socket the test signal should be within the 


VW 


limits specified below: 


TERMINAL. TEST SIGNAL 
Mixer Grid 13+ 3 Microvolts 
First IF Grid 170+ 30 Microvelts 
Sec. Det. Grid 33,0004 6,000 Microvolts 


4-4, Voltage Tabulation 


All voltage measurements should be 
made using a high-impedance vacuum tube 
Readings taken with any other 
Lype of instrument will differ greatly from 
The control 
settings to be observed are shown on Figure 
No. 4. All voltages are measured between 
specified terminal and chassis. 


volt-meter. 


those shown on Figure No. 4. 
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Top View of Receiver 
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PARTS LIST 


Symbol Function l Type [ Rating 

CAPACITORS 
Cl Ant. Coupling Ceramic 250 Mmf., 500 VDCW 
C2 Trimmer Control Air Variable 
3 || Main Juning Mie Variable 
C34 | Ist. RF. Amp. Tuning Air Part of C-3 
C-3B 2nd. R.F. Amp. Tuning Air Part of C-3 
C-3C Ist. Det. Tuning Air Part of C-3 
C-3D HLF. Ose. Tuning Air Part of C-3 
€-4 | Bandspread Tuning Air Variable 
C- 4A Ist. R.F. Bandspread Tuning Ar Part of C4 
C-4B | Qnd. R.F. Bandspread Tuning Air Part of C-4 
C-4C Ist. Det. Bandspread Tuning Air Part of C-4 
C-4D H.F. Osc. Bandspread Tuning Air Part of C-4 
CS Ist. R.F. Amp. Grid Coupling Mica 0.001 Mfd., 300 VDCW 
C-6 Ist. R.F. Screen Bypass Paper 0.01 Mfd., 600 VOCW 
C7 Ist. R.F. Amp. Plate Filter Paper 0.05 Mid., 600 VOCW 
C-8 A Band 2nd. R.F. Coupling Ceramic 10 Mnf., 500 VOCW 
c-9 A Band 2nd. R.F. Trimmer Mica Variable 
C-10 | B Band nd. R.F. Coupling Ceramic 5 Mmf., 500 VDCW 
C-1l | B Band 2nd. R.F. Trimmer Mica Variable 
C-12 | C Band 2nd. R.F. Trimmer Mica Variable 
C-13 | D Band 2nd. R.F. Trimmer Mica Variable 
C-14 | E Band 2nd. R.F. Trimmer Mica Variable 
C-15 ] 2nd. R.F. Amp. Grid Coupling Mica 0.001 Mfd., 300 VOCW 
C-16 2nd. RLF. Screen Bypass Paper 0.01 Mfd., 600 VOCW 
C-17 | 2nd. RF. Plate Filter Paper 0.05 Mfd., 600 VDCW 
C-18 | A Band Ist. Det. Trimmer Mica Variable 
C-19 B Band Ist. Det. Trinmer Mica Variable 
C-20 C Band Ist. Det. Trinmer Mica Variable 
C-21 D Band Ist. Det. Trinmer Mica Variable 
C22 E Band Ist. Det. Trimmer Mica Variable 
C23 Mixer Cathode Bypass Paper 0.1 “fd., 400 OCW 
C-24 | Mixer Screen Bypass Paper 0.0] Mfd., 600 VOCW 
C- 25 Mixer Plate Filter Paper 0.05 Mfd., 600 VDCW 
C-26 Crystal Filter Input Tuning Mica 510 Mmf., 500 VOCW 
C27 Crystal Filter Bridge Ceramic 85 Mnf., 500 VDCW 
C-28 Crystal Filter Bridge Ceramic 50 Mmf., 500 VOCW 
C-29 Crystal Filter Phasing Air Variable 
C-30 Crystal Filter Coupling Ceramic 10 Mnf., 500 VOCW 
C-31 Selectivity Adjusting Ceramic 25 Mnf., 500 VDCW 
C-32 | Selectivity Adjusting Ceramic 100 Mnf., 500 VDCW 
C-33 | Selectivity Adjusting Ceramic 100 Mmf., 500 VOW 
C-34 | Selectivity Adjusting Ceramic 50 Mmf., 500 VDCW 
C-35 | Crystal Filter Output Toning Mica | 510 Mmf., 500 VDCW 
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Figure No. 7. Bottom View of Receiver (Coil Compartment Side Plates Removed) 
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PANTS LIST (Continued) 


Function | Type 


CAPACITORS (Continued) 


Ist. IF. Grid Filter Paper 0.01 Mid. 
Ist. 1.F. Plate Filter Paper 8.05 “fd. , 
Ist. I.F. Screen Bypass Paper 0.01 Mid. . 
‘T-1 Primary Tuning Mica 510 Mnf. 
T-1 Secondary Tuning Mica 510 Mf. 
Qnd. I.F. Grid Filter Paper 0.07 fd. 
hd. I.F. Grid to A.V.C, Grid Coupling Ceramic AT Niet. 
2nd, I.F. Plate Filter Paper 0.05 Mtd., 
Qnd. I.F. Screen Bypass Paper 0.01 fd. 
T-2 Primary Tuning Mica 510 Mf. 
7-2 Secondary Tuning Mica 510 Mnf. 
A Band H.F. Osc. Trimmer Ceramic Variable 
B Band H.F. Osc. Iriomer Ceramic Variable 
B Band H.F. Osc. Padder Nica 0085 Mfd., 23 
C Band H.F. Osc. Trimmer Ceramic Varishle 
C Band H.F. Ose. Padder Maca - 0042 Vid. 
D Band H.F, Osc. Triomer Ceramic Variable 
D Band H.F. Osc. Padder Mica 1250 Mnf. 
E Band H.F. Osc. Trimmer Ceramic Variable 
E Band H.F. Osc. Padder Mica 420 \mf. 
E Band H.F. Osc. Padder Ceramic Variable 
H.F. Osc. Plate Coupling Mica 00] Wed. 
HLF. Osc. Grid Coupling Ceramic 100 Sims... 
B Supply Filter Paper 1 Mfd. 
A.V.C. Amp. Screen Bypass Paper 01 Mfd. 
A.V.C. Amp. Plate Filter Paper 05 Mfd. 
T-3 Tuning Mica 510 Mmf. 
A.V.C. Amp, to A.Y.C. Bectifier Coupling Mica -001 Mid. 
S-Meter Bypass Paper .01 Mfd. 
Filter Paper -1 Mfd., 
Filter Paper -1 Mid. 
‘Tuning Air Veri able 
Tuning Mica 270 Mnf. 
C.W.0. Grid Coupling Mica 270 Mnf. 
C.¥.0. Screen Bypass Paper <1 Mfd. 
Det. Plate to C.4,0. Plate Coupling Ceramic 10 Mnf. 
2nd. Det. Load Mica 270 Mnf, 
Limiter Plate Filter Paper 1 Mfd. 
Audio Coupling Paper <1 Mfd. 
Tone Adjusting Paper .005 MEd, 
Ist. Audio Cathode Bypass Elect. 10 Sifd. 
Ist. Audio Screen Bypass Paper -25 Mid. 
Ist. Audio Plate Filter Paper - 1 Mfd., 
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PANTS LIST (Continued) 
——+ 
Symbol Function Type Rating 
CAPACITORS (Continued) 
C-79 | A.C. Line Bypass Paper 0.01 Mid., 600 WOW 
¢-80 | A.C. Line Bypass Paper 0.03 Mfd., 600 VDCW 
C-8] B plus Filter Paper - 1 Mfd., 400 YDCW 
C-82 Elect. 10+10 Mfd., 475 VDCW 
C-82A} Power Supply Filter Elect. Part of C-82 
C-828| Power Supply Filter Elect. Part of C-82 
C-83 B Minus Bypass Flect. 25 Mfid., 50 VDCW 
C-84 Ist. Audio Coupling Paper .01 Mfd., 600 WOCW 
C-85 | 2nd. Audio Input Coupling Paper -O1 Mid. , 600 VOCW 
€-86.| Bid.) Audio Tnpat Coupling Paper /01 Mfd., 600 VOCW 
C-87 V-13, V-14, Cathode Bypass Elect. 25 Mfd., 50 VDCW 
C-88 Audio Compensating Mica -00] Mid., S00 VDCW 
RESISTORS. 
L 
Re} Voltage Divider Fixed 330 Ohms, 1/2 ¥, 
R-2 Voltage Divider Fixed 680 Ohms, 1/2 W, 
R-3 Voltage Divider Fixed 470 Ohms, 1/2 ¥. 
R-4. S-Meter Adjusting Fixed 220,000 Ohms, 1/2 
RS Ist. R.F, Amp. Grid Fixed 100,000 Ohms, 1/2 W. 
B6 Ist. R.F. Amp. Screen Fiiter Fixed 33,000 Ohms, 1/2 W. 
R-7 Ist. RLF. Amp. Plate Filter Fixed 2,200 Ohms, 1/2 W. 
R-8 2nd. R.F. Amp. Grid Fixed 100,000 Ohms, 1/2 W, 
R-9 2nd. B.F. Amp. Screen Filter Fixed 33,000 Ohms, 1/2 W. 
R-10 Qid. R.F. Amp. Plate Filter Fixed 2,200 Ohms, 1/2 W. 
Re] Mixer Cathode Fixed 220 Ohms, 1/2 ¥. 
R-12 Mixer Screen Filter Fixed 33,000 Ohms, 1/2 W. 
B-13 Mixer Plate Filter Fixed 2,200 Ohms, 1/2 ¥. 
R14 Ist. LF. Grid Filter Fixed 470,000 Ohms, 1/2 W 
R15 Ist. I.F. Sereen Filter Fixed 33,000 Ohms, 1/2 W. 
R16 Ist. I.F. Plate Filter Fixed 2,200 Ohms, 1/2 ¥. 
R-17 2nd. 1.F. Screen Filter Fixed 33,000 Ohms, 1/2 ¥W. 
R-18 Qnd. I.F. Plate Filter Fixed 2,200 Ohms, 1/2 W. 
R-19 HLF. Osc. Grid Fixed 22,000 Ohms, 1/2 W. 
Fe 20 H.F. Osc, Plate Fixed 47,000 Ohms, 1/2 ¥. 
R-21 | VB. Dropping Fixed 5,000 Ohms, 10 W 
R-22 A.V.C. Amp. Grid Fixed 470,000 Ohms, 1/2 W. 
R-23 R.F, Gain Control Variable 10,000 Ohms, 1% W 
R-24 | Voltage Divider Fixed 1,000 Ohms, 2 W. 
R-25 Voltage Divider Fixed 1,000 Ohms, 2 *W, 
R- 26 A.V.C. Amp. Screen Filter Fixed 100,000 Ohms, 1/2 W. 
R-2? A.V.C. Amp. Plate Filter Fixed 2,200 Ohms, 1/2 W. 
R- 28 A.V.C. Load Fixed 33,000 Ohms, 1/2 W. 
R-29 S-Meter Adjustment Variable 2,000,000 Ohms, | 
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PARTS LEST (Continued) 


Too ae nO 
bowenweenuee 


— 


A.C. Line Fuse 
S-Meter Lamp 

Dial Lamp 

Dial Lamp 

Phono Jack 

Phones Jack 

lst. B.F. Amp. Inductor 


Ist. B.F. Amp. Inductor 
Ist. R.F. Amp. Inductor 
Ist. B.F. Amp. Inductor 


Symbol Function | Type Rating 
ORS (Continued) 

R-30 S-Meter Adjusting Fixed 150,000 Ohms, 1/2 W. 
R-31 A.V.C. Voltage Divider Fixed 470,000 Ohms, 1/2 W. 
R-32 A.V.C. Voltage Divider Fixed 470,000 Ohms, 1/2 W. 
R-33 A.V.C. Voltage Divider Fixed 70,000 Ohms, 1/2 W. 
R34 A.V.C. Voltage Divider fixed 220,000 Ohms, 1/2 W. 
R-35 C.W. Ose. Grid Bias Fixed 47,000 Ohms, 1/2 W. 
B- 36 C.W. Osc. Screen Filter Fixed 100,000 Ohms, 1/2 ¥ 
R- 37 C.W. Ose. Screen Bleeder Fixed 106,000 Ohms, 1/2 W. 
R- 38 C.W. Ose, Plate Fixed 220,000 Ohms, 1/2 W. 
R-39 Limiter Control Variable 100,000 Ohms, 

R- 40 2nd, Det. Load Fixed 68,000 Ohms, 1/2 W. 
R-41 Limiter Plate Filter Fixed 270,000 Ohms, 1/2 W. 
R- 42 Limiter Load Fixed 270,000 Ohms, 1/2 W. 
R43 Tone Control Variable 500,000 Ohms, 

R-44 | Audio Gain Control Variable 500,000 Ohms, 

K-45 | Ist. Audio Cathode Fixed 2,200 Ohms, 1/2 W. 
R-46 | Inverse Feedback Voltage Divider Fixed 100 Ohms, 1/2 W. 
R-47 Inverse Feedback Voltage Divider Fixed 4,700 Ohms, 1/2 W. 
R-48 | Ist. Audio Screen Filter Fixed 1,000,000 Ohms, 1/2 W. 
R-49 | Ist. Audio Screen Bleeder Fixed 470,000 Ohms, 1/2 W. 
B- 50. Ist. Audio Plate Load Fixed 100,000 Ohms, 1/2 W. 
R-5) Ist. Audio Plate Filter Fixed 47,000 Ohms, 1/2 ¥. 
R-52 Phase Inverter Grid Fixed 470,000 Ohms, 1/2 W. 
R-53 | Phase Inverter Cathode Bias Fixed 4,700 Ohms, 1/2 W. 
R-54 | Phase Inverter Cathode Load Fixed 47,000 Ohms, 1/2 W, 
R-55 | Phase Inverter Plate Load Fixed 47,000 Ohms, 1/2 ¥. 
R-56 V-14 Grid Fixed 270,000 Ohms, 1/2 W. 
R-57 V-13 Grid Fixed 270,000 Ohms, 1/2 W. 
R-58 V-13 & V-14 Cathode Bias Fixed 330 Ohms, = 2 W. 
R-59 Headphone Load Fixed 470 Ohms, =.2 W. 

MISCELLANEOUS 
1 Crystal Filter 485 Ke. 


2 Amp., 250 Volts 
0.15 Amp., 6-8 Volts 
0.15 Amp., 6-8 Volts 
0.15 Anp., 6-8 Volts 


Single-Gireuit 
Mol ti-Circuit 
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PARTS ST (Continned) 
= 
Symbol Function Type Rating 
MISCELLANEOUS (Continued) 
a 

Us: |) tet. RP Aner thdietar E Band 
L-6 2nd. R.F. Amp. Inductor A Band 
L-7 Qnd. R.F. Amp. Inductor B Band 
L-8 2nd. RF. Amp. Inductor C Band 
L-9 Qud. RLF. Amp. Inductor D Band 
L-10 2nd. R.F. Anp. Inductor F Band 
L-12 Ist. Det. Inductor 4 Baud 

L-12 | tet. Det, Inductor B Band 

j; 1-13 Ist. Det. Inductor € Band 
hela Ist. Det. Inductor 7 Band 
L-15 Ist. Det. Inductor © Band 
L-16 CF-] Input Tuning Variable Tron-Core Inductor 
L-17 CF-} Output Tuning Variable Iron-Core Inductor 
L-18 Y-1 Input ‘Tuning | Variable Tron-Core Inductor 
L-19 |} T-1 Output Tuning Vari able Iron-Core Inductor 
L-20 T-2 Input Tuning Variable Tron-Core Inductor 
L-21 T-2 Output Tuning Vari able Tron-Core Indvetor 
L-22 H.F. Osc, Inductor A Band 

{1-23 H.F. Ose. Inductor B Band 
L-24 | H.F. Ose. Inductor C Band 
L-25 | H.F. Osc. Inductor D Band 
L-26 | H.F. Ose. Inductor E Band 
1-27 T-3 Tuning Variable Iron-Core Inductor 
1-28 | T-4 Tuning Variable Tron-Core Inductor 
L-29 Filter Choke No. 80 17 Henries 
M-] Signal Strength Meter S-Meter 
p-] | A.C. Line Cord and Plug 2 Contact 
p.2 | A.C. Jumper Plug Octal 
S-2 Rotary D.P. 5 Position 
S-1A Gain Adjustment S.P. 5 Position 
S-1B S-Meter Adjustment S.P, 5 Position 
S-2 Ist. R.F. Transformer Band Switch Potary D.P. 5 Position 
S-2A S.P. 5 Position 
8-28 S.P. 5 Position 
5-3 Ist. R.F. Transformer Band Switch Hotary D.P. 5 Position 
S-3A S.P. 5 Position 
S-3B S.P. 5 Position 
S-4 2nd. R.F. Transformer Band Switch Potary D.P. 5 Position 
S48 S.P. 5 Position 
S-4B S.P. 5 Position 
S5 2nd. R.F. Transformer Band Switch Potary D.P, 5 Position 
S-SA S.P. 5 Position 
S-5B S.P. 5 Position 
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PARTS LIST (Continued) 


Function 
ILANEOUS (Continued) 

8-6 Ist. Det. Trans. Band Switch Rotary . 5 Position 
S-6A - 5 Position 
S-68 . 5 Position 
S-7 Ist. Det. Trans. Band Switch Rotary « 5 Position 
S-7A - 5 Position 
S-7H . 5 Position 
8-8 Selectivity Control Switch Rotary . 6 Position 
So H.F. Ose, Band Switch Rotary . 5 Position 
S-9A . 5 Position 
S-9B . 5 Position 
S-10 H.F. Ose. Band Switch Potary . 5 Position 
S-10A . 5 Position 
S-10B . 5 Position 
S-11 | A.V.C. Switch Toggle ; 
S-12 | CW. Ose. Switch Potary 
S$-13 | Limiter Switch 
S14 | Radio-Phono Switch Toggle 
S-15 A.C. Line Switch 
S-16 Send-Receive Switch Toggle 
T-1 2nd. T.F. Transformer 
T-2 Det. Input Transformer 
T-3 A.V.C, Amp. Transformer 
T-4 C.W. Osc, Transformer 
1-5 Power Transformer 
1-6 Audio Output Transformer 
V-1 Ist. BF. Amp. 6SG7 
V-2 2nd. RF. Amp. 6S8G7 
V-3 Mixer 6SA7 
Ve 4 HLF. Osc. 6I5 
V-5 Ist. 1.F. Amp. 6SG7 
V-6 2nd. I.F. Amp. 6SG7 
V-7 2nd. Det.-A.V.C. Det. 6HA 
V-8 ALV.C. Amp 6ACT 
V-9 C.W. Ose. 6SI7 
V-10 Noise Limiter 6H6 
V-31 First Audio 6337 
V-12 Phase Inverter 6J5 
V-13 | Audio Qutput 6V6CT/G 
y-14 Audio Output 6V6G1/G 
V-15 | Voltage Regul ator OD3/VR- 150 
V-16 Rectifier 4G 
Xel Battery Socket Octal 
X-2 Accessory Connector Socket Octal 
X-3 Output Socket 7 Three Pin 
Y-1 Crystal Resonator 455 Ke. 
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SECTION 6. 


6-1. General 


All circuits in the NC-183 Receiver 
are carefully aligned, before shipment, us- 
ing precision test equipment insuring close 
conformability to the alignment frequency. 
No realignment of the various adjustments 
will be required, therefore, unless the Re- 
ceiver is tampered with or damaged in tran- 
sit. 

The necessity for any realignment can 
be determined by checking the performance 
of the Receiver against its normal opera- 
tion as outlined in Section 3. In no case 
should realignment be attempted unless 
tests indicate that such realignment is 
necessary. Even then, it must be remember- 
ed that the NC-183 is a communications Re- 
ceiver and should not be serviced or re- 
aligned by any individual who does not have 
a complete understanding of the functioning 
of the equipment and who has not had pre- 
vious experience adjusting a similar type 
of Receiver, 

Before proceding with the alignment of 
any circuit in the Receiver, the equipment 
must be set up as specified in Section 2-3, 
except that the antenna lead-in and loud- 
speaker must be disconnected. An output 
meter having an 8 or 500 ohm resistive load 
should be connected to the matching termi- 
nal on the Receiver’s output socket. If it 
is so desired a high-impedance A.C. volt- 
meter may be connected to the phone output 
jack and used in place of the output meter. 

Alignment of the equipment may be di- 
vided into two major steps: 

(2) 1.F. and A.V.C. Amplifier Align- 
ment, 

(2) General Coverage and Bandspread 
Alignment. 
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ALIGNMENT DATA 


(a) HF. Oscillator 
(b) First Detector and R.F. Am- 
plifiers 
The circuits must be tuned in the 
above order when complete alignment is re- 
quired. 


6-2. LF. and A.V.C. Amplifier Alignment 
The intermediate frequency of the NC- 


183 Receiver is 455 kilocycles, plus or 
minus 2 kilocyeles. The exact frequency is 
determined by the quartz crystal resonator 
Y-1. 

The I.F. transformers, crystal filter, 
A.V.C. amplifier and C.¥. oscillator trans- 
formers all have individual permeability- 
tuned iron core inductors with screw-type 
adjustments for alignment purposes. These 
adjustments are located on Figure No. 5. 

The preliminary alignment procedure is 
as follows: 

(1) Connect the high output lead of 
an accurately calibrated signal generator 
to the stator portion of the detector sec- 
Lion of the main tuning capacitor C-3C and 
the grounded lead to any convenient ground- 
ed point on the chassis. ‘This is a direct 
connection, no dummy antenna being requir- 
ed. 

(2) Set the C.W.0. switch at ON. 

(3) Set the A.V.C. switch at M.V.C. 

(4) Set the PHASING control at 


0. 

(5) Set the SELECTIVITY control 
at 5. 

(6) Set the A.F. GAIN control 
at 10. 


(7) Set the B.F. GAIN control 
at 10, 

(8) Turn the modulation of the signal 
generator off to provide a steady C.W. test 
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signal. 

Adjust the output attenuator of the 
signal generator to provide a signal of ap- 
proximately 100 microvolts and vary the 
tuning control of the signal generator 
slowly between the frequencies of 453 and 
457 kilocycles. At some frequency between 
these limits the I.F. amplifier of the Re- 
ceiver will show a very sharply peaked re- 
sponse, as indicated on the output meter. 
This frequency is that of the crystal, Y-1, 
and I.P. as outlined below, is 
made to this frequency. The C.W.0. control 
must be set to provide an audible beat 


alignment, 


note; the presence of this beat note can 
readily be determined by temporarily con- 
necting headphones or a loud-speaker to the 
Receiver. 

While making I.F. amplifier adjust- 
ments, it will be necessary to retard the 
attenuator of the signal generator if I.F. 
amplifier gain increases to a point where 
overload occurs. Without altering the fre- 
quency setting of the signal generator set 
the SELECTIVITY and C.W.0. switches 
at OFF, and turn the modulation of the 
signal generator ON. The I.F. tuned 
inductors L-16 through L-2] should, at this 
point, each be carefully adjusted to give a 
maximum reading on the output meter. The 
order in which these adjustments are made 
is not important, 

To align the A.V.C. amplifier turn the 
A.V.C.-¥.V.C. switch to AV.C. Adjust L-27 
of transformer T-3 until a well-defined 
dip is observed in the output meter read- 
ings. The setting of L-27 where this dip 
occurs will provide maximum A.V.C. action. 

‘urn the modulation of the signal gen- 
erator OFF and turn the C.W.0. switch 
GON and set the C,W.O. control at 0 at 
which setting the C.W. oscillator should 
be at zero beat with the test signal. If 
zero beat does not occur at 0, readjust the 
tuneable inductor L-28,of transformer T-4 
until zero beat does occur with the C.W.0. 
control set at 0. 


6-2. General Coverage and Bandspread 


Aligament 


The data given in this section applies 
to the alignment of the H.F. oscillator, 
first detector and R.F. amplifier stages. 
Since the main tuning capacitor and band- 
spread capacitor are connected in parallel 
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on all bands General Coverage and Band- 
spread alignment are accomplished sim] tan- 
eously. The 6 meter band, A, 
by Bandspread tuning only. 


is tuneable 


The original alignment at National 
Laboratories is accomplished by the use of 
precision crystal-controiled test oscil la- 
tors. No realignment of bands B,C, D and 
E should be attempted unless a test signal 
source with an accuracy of better than 1% 
is available. For band A, 6 meters, the 
test signal source must have the accuracy 
of’ precision calibrated crystals. 

The need for realignment of the H.F. 
oscillator of bands B,C,D or Fis indicated 
when the frequency calibration of the Re- 
ceiver is in error by more than 2% at the 
high frequency end of any one band. Re- 
alignment of the H.F. oscillator of hand A 
is indicated by a calibration error of 
0.01%. Particular care should be taken 
when adjusting the high frequency oscilla- 
tor trimmers. lt is imperative that the 
high frequency oscillator is set to operate 
at a frequency above the first detector and 
R.F. amplifier frequency and not below. 
This can be checked by tuning in the image 
signal which should appear 9]0 kilocycles 
lower on the receiver dial. Tf it is found 
that the image signal does not appear at 
this setting the H.F. oscillator is incor- 
rectly adjusted and the capacity of the 
H.F. oscillator trimmer mst be decreased 
until the image and fundamental signals ap- 
pear at the correct setting. Bands B, C 
and D each have an inductance adjustment, 
L-23, L-24, L-25, and Band E bas a variable 
capacitor, C-56, for H.F. Oscillator align- 
ment at the low frequency check point of 
these bands. After the H.F. oscillator is 
correctly calibrated the first detector and 
R.F. amplifier trimmers should be adjusted 
for maximum receiver gain as indicated on 
the output meter. 

Correction of tracking errors of the 
first detector and RF. amplifier stages at 
the low frequency check point of bands B, 
C and Dis accomplished by the adjustments 
listed on the Alignment Chart. The track- 
ing of the first detector and second R.F. 
amplifier stages may be checked by insert- 
ing a tuning wand into the opening of the 
coil form under test. Receiver gain should 
decrease the same amount on insertion of 
the iron or brass end of the tuning wand. 
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The tracking of the first R.F. amplifier 
stage of bands B, C and D may be checked by 
rotating the TRIWMER control, C-2. If 
two definite peaks in output are observed, 
while rotating the TRIMMER control, the 
first F.F. amplifier stage is tracking cor- 
rectly and the TRIMMER setting at either 
peak is correct. The tack of a peak in 
output or the presence of only one peak in- 
dicates the stage is not tracking properly 
and correction should be made. 

The locations of the adjustments re- 


23 


ferred to on the Alignment Chart are shewn 
on Figure No. 7. 

The contro] settings used for align- 
ment are as outlined in Section 3-2 except 
that the A.V.C.-M.V.C. switch should be at 
M.V.C. The following Alignment Chart gives 
the step by step procedure to follow in 
effecting alignment of each band. It is 
important that the chart of adjustments is 
adhered to in the order shown for each 
band. 


ALIGNMENT CHART 


Set Adjust | | 
Adjust. Signal Bandsp read Receive Adjust For 
Step |] Band Source To: Thal At: Jest Signal imum Output. 
Oat 198 56 Mc. C47 C-18, C-9, C2 
on linear 
scale} 
1 B 30.0 Me. 30.0 Me. Set Mark C-19, C-31, G2 
2 B 14.0 Me. 14.0 We. Set Mark L-12, 1-7, L-2 
3 B 30.0 Me. 30.0 Me. Set Mark Check Step 1. 
Repeat Steps 1, 2 
and 3 if necessary. 
J c 11.0 Mc. 11.0 Me. Set Mark C-50 C-20, C-12, C-2 
2 ¢ 5.0 Me. 5.0 Me. Set. Mark L-24 L-13, L-8, 1-3 
3 Cc 11.0 Me. 11.0 Me. Set Mark C50 Check Step 1. 
Repeat Steps 1, 2 
and 3 if necessary. 
] DB 4.0 Me. 4.0 Me Set Mark C-52 C-21, C-13, C-2 
2 dD 1.8 Mc. 1.8 Mec Set Mark L-25 L-14, L-9, L-4 
3 Co 4.0 Mc. 4.0 Mc Set Mark C-52 Geck Step 1. 
Repeat Steps 1, 2 
and 3 if necessary. 
1 E 1.5 Me. 1.5 Me Set Mark C-54 C-22, C-14, C-2 
2 E 0.6 Mc. 0.6 Me. Set Mark C-56 
3 E 1.5 Me. 1.5 Mc Set Mark C54 Check Step 1. 
Repeat Steps 1, 2 
he and 3 if necessary. 
— 
NOTE: Inductance adjustments (indicated by “L-") consist of a loop of wire inside coil 
form--berding the loop one way or the other adds or subtracts to the inductance. 
The Set Mark referred to above is located at ]80 on the linear scale. 


Standard Form Warranty 


Adopted by the Radio Manufacturers Association. Inc. 


This equipment is warranted to he free from defective material and workmanship 
and repair or replacement will be made of any part whieh under normal installation, 
use and service discloses defect, provided the unit is delivered by the owner to the 
manufacturer or through the authorized radio dealer or wholesaler from whom .pur- 


chased. intact, for examination, with all transportation charges prepaid to the factory. 


within ninety days from the date of original shipment from the factory. and provided 


that such examination diseloses in the manufacturer's judgment that it is thus defective. 


This warranty does not extend to any radio products which have been subjected 
to misuse, neglect, accident, incorrect wiring, improper installation, or to use in 
violation of instructions furnished by the manufacturer, nor extend to units which 
have been repaired or altered outside of the factory, nor to cases where the serial 
number thereof has been removed, defaced or changed, nor to accessories used there- 
with of other manufacture. 


Any part of a unit approved for remedy or exchange hereunder will he remedied 
or exchanged by the authorized radio dealer or wholesaler without charge to the 


owner. 


This warranty is in liew of all other warranties expressed or implied and no 
representative or person is authorized to assume for the manufacturer any other 


liability in connection with the sale of their radio products. 


National Company, Inc. reserves the right to make any change in design or to 
make addition to, or improvements in, its products without imposing any obligations 


upon itself to install them in its products previously manufactured. 
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Price List 


NC-183T RECEIVER, table mounting, gray finish, complete with 
tubes, crystal filter, noise limiter, 115 and 230 volt, 50/60 


cycle built-in power supply. 


NC-183TS 10” PM Loudspeaker in matching cabinet for the above 
Receiver. 


NC-183R RECEIVER, same as table model but mounted on 4” 


aluminum standard rack panel, 1014” high, black wrinkle finish. 


NC-183RS 10” PM Loudspeaker mounted on 4” aluminum standard 
rack panel, 1014 a high, black wrinkle finish. 


Prices on Application 


eee \\S ae National Co., Inc., Malden, Mass., U. S. A. 
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